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FOREWORD 



"Compilation of Fallout Patterns and Related Test Data (V)" it 
the second volume of a series to be published by the US Aray Nuclear 
Defense Laboratory and the US Naval Radiological Defenae Laboratory 
under the inclusive title, "Local Fallout From Nuclear Test Detonations 
(V)." This work is sponsored by the Defense Atomic Support Agency under 
DA3A Project 10.013, "Fallout Data Compilation, Collation, Evaluation, 
and Presentation." 

This volume is a supplement to Volume II j it includes nuclear tests 

ser.iueted t;; the United Kingdom through 1958, the Republic of France through 
19=1. and the Union of Soviet Socialist Republics through 1962. 
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DIGEST 



The available fallout pattern* and related test data for nuclear 
vtspor. teets conducted by the United Kingdom, the Republic of Trance, *nd 
the Union of Soviet Socialist Republic*, are included in thlt suppler* r.t 
to HDL-TF-3 2 * • The releted teat data for the British and French tests 
include: dtte and tine of detonation, location of test site, total yield, 
fission yield, type of burst and placement, height of burst, cloud-to; 

* and -bottos heights, crater data, and wind information up to nuclear cloud- 
top height. 

• No fallout patterns are available for any of the Soviet detonations. 
The list of Scviet i*tcri*tier.t f vhieh. is a* comprehensive as possible, con- 
tains the chronological order of the detonations, date, yield, type of burst 
and location of t*st site. 
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SUPPLEMENT TO VOLUVE IT 
FOREIOT NUCLEAR TESTS (U) 



I. IKTRCDUCTIOK 

A. 01 Active . 

The objective of HDL-TF-3 1 *, Parts I and II, was to provide a 
convenient reference of United States nuclear detonations, fallout patterns, 
tr.d related text data for teientific and technical penonnel engaged ir. 
the measurement, analyiet, and use of nuclear weapon-effect* data. This 

supplerAr.t extends the scope of KBL-IK-3* to include weapon tests conducted 
by other nations, namely the United Kingdom, the Republic of France, and 

the Union of Soviet Socialist Republics (USSK). 

B. Score and Organisation of Supplement. 

This supplement presents a compilation of data from published 
and unpublished reports, but does not attempt to completely evaluate all 
the information or. which the res-alts are based. Although local (early) 
fallout is emphasized, the data presented will also be useful to those 
studying world-vide fallout. For the purposes of this report, local fall- 
cut is defined as all fallout consisting principally of the larger particles 
that are deposited within 2k hours after the detonation. World-wide or 
delayed fallout is defined as fallout consisting of very small particles 
that descend very slowly over large areas of the earth. 

Ihe information presented includes residual radiation patterns:, wind 
and cloud measurements, and conditions of detonation, when known. Data 
resulting from each British, French, and USSK detonation are presented 
chronclogi rally . For each British detonation, the basic information use- 
ful for sr. interpret fctior. of fallout data is presented first. This is 
follovred by on-site ar.d off -site fallout patterns, where available. Wind 
sr*ed &r.d direction sre then tabulated as a function of altitude, and 
hodographs are presented as an mid to visualizing these data. 

The presentation of French detonations is analogous to that of the 
British, with the exception of wind and cloud data. Ho wind or cloud 
data are available for the French tests. 

The section of USSR detonations presents a partial list of the shots 
with the date, yield, type of burst, location of test site listed. 
These are the only available data relative to USSR nuclear detonations. 



C. Background . 

The Unittd Kingdom tested twej 
October 1952 to Sept e abea 

ittonatiom included ft surface 
, « iun«v> wurit in ft ship on water, tight detonations or. 
IOC-foot towers, three ftir bursts from balloons »t 1,000 feet to 1,500 
feet, ar.i eight air drops thftt burst ftt ftltitudes ranging frca 500 tc 
9,500 feet. 



lince Febr uary i960 the Re 
Ihuclear devices S 



iblie of France has detonated , 




The US£F, teste! 
her 19'E, when the moratol 
violate! ir. 1961, an additions: 

;::vgr.**r iXl, 



10a August I9U9 tc Never 
ve . When the moratorium va 
det onated throvt 




E. Abbreviations Used ir. Supplement. 

1-ASA - Defense Atomic Support Ager.: 

GMT - Greenwich Mean Time 

02 • Ground Zero 

keV - kiio-electror. Volt 

km - Kilometers 

kt - kiloton 

HeV - Million electron Volt 

MPG - Maralinga Proving Ground 

mph - miles per hour 

MSL - Mean Sea Level 

I'X - meg&tor. 

nm - nautical miles 

t - time 
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::. ps£sz:\Iat-g:: or zaz* 

A. United Kingdom Detonttiont 



OPERATION HURRICANE 



QMT 



DAT!; 
T!T*7 



T Oct 
2359 



155? 



total yield: 
fissiqk yieId 





SITE: Monte Btllo Islands 

off northwest coast of 
Australia 20°S 115°E 

TYPE Cg BURST AND PLACEMENT; 
Shallow underwater - Device in 
hold of ship aoortd in ho ft of 
kter about kOO yds off Triirouille 
sland. 



REMARKS ; 

The dose-rate levels over the Monte Bello Islands were determined ba- 
re -entry parties using portable radiac dose-rate meters. Actual de;ay 
n*as-res>er.ts vere used to extrapolate to H+l hour. The decay exponent 
was -1.2 between 12 and 100 hours, -1.0 between 100 and 200 hours, ar.s 
-1.6 after 200 hours. 



TAilZ 1 WED DATA FOS OPERATION KURRICAEE 



Altitude 

mi 



reet 



Direction 
degrees 



Speed 



Altitude 
(MSL) 



4 



eet 



Direct lor. 
degrees 



Speed 

mph" 



ice 



1,000 


158.5 


17.2 


11,000 


11*7.0 


2,000 


H.1.5 


16.7 


12,000 
13,000 


15^.0 


3,000 


133.0 


17.1 


163.0 


1,000 


129.0 


llt.O 


11,000 


176.0 


5,000 
6,000 


123.0 


12.9 


15,000 
16,000 


19*1.0 


117.5 


12.2 


212.5 


7,000 


117.5 


11.6 


17,000 
18,000 


226.0 


6,000 


122.0 


10.6 


239.0 


9,000 


129.5 


9.7 


19,000 


21*6.5 


10,000 


138.0 


9-1 


20,000 


251.0 



6.6 
6.1. 
8.0 
8.0 
8.3 
9.U 
11.5 
13.6 
16.0 
19. 1 
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Figurt 2. Hodograpb for Operation HURRICANE 



OPERATION TOTEM - Round 1 



GMT 



DATE: Ik Oct 1953 
fWT 2130 



SITE; Test held at EMU Flats, 



South Australia, 300 miles 
HV of Woonera 
31° S 137°E 



TOTAL YIELD: 1 
FISSIOK YIE1D:1 



clovd top height: 
clou: bott6k height; 




HEIGHT OT BURST: 100 ft 



TYPE OF BURST AMD PLACEMENT : 
Tover burst over Australian soil 



The ground contamination contours were obtained by both ground and 
aerial surveys. The dashed line shows the estimated center line of the 
contamination pattern. The t* 1,8 decay approximation was used to extrap- 
olate the readings to R>1 hour. 



IA5LE 2 WHO DATA FOR OPERATION TOTEM - ROUND 1 



Altitude 




Surface 
1,000 
2,000 
3,000 
6,000 
9,000 
11,000 
13,000 



250 
225 
220 
225 
225 
225 
230 



3 
8 

Ik 

21 
2k 
37 
39 




MSTANCC FROM M, STATUTt WLtt 



Figure 3. Operation TOTEM - Hound 1 

Off-site dose-rate contours in r/hr at H+l hour. 
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OPERATION TOTEM - Round 2 



DATE; 
TIME: 



GMT 
26 Oct 1953 
2130 



TOTAL YIELD: 
FISSIOi; YIELD 



CLOUT TCP EEI3KT: 

cites socio:: sfclog 




SITE; Ttst held at EMU Flats, 
South Australia, 300 
mile* NW of Woomera 
31°S 137°E 

HEIGHT OF BURST; 100 ft 

TYPE OF BURST AND PLACEMENT : 
lower burst over Austral L 5.:. 



REMARKS; 

The ground contamination cor.tours were obtained by both ground and 
aerial surveys. The dashed line shows the estimated center line of the 
contamination pattern. The t-'-' 9 decay approximation vas used to extra;, 
elite the readings , to »1 hour. 



Zr±-z '5 v;::.i iaia fgs cperaiio:: toizm - ro-jii 2 



Altitude 

(MS1> Direction. Speed 

:"£ = - degrees mph 

Surface — — 

1.000 30 29 

2,000 25 36 

3,o:d 20 37 

5,000 05 33 

6,000 550 26 

10,000 3 L 0 26 

15,000 325 23 

22.00: 315 22 

25,000 300 26 

30,000 295 32 
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© t0 4O €0 SO* 

OISTANCE FROM 02, STATUTE MILES 



Figure k. Operation TOTEM - Round 2 

Off -site dose-rate contours in r/hr at H+l hour. 



Ik 




ch?a::;:: m:sa:: - R 0 ur.a 1 



omi 

it May l$5o 

r::£: 1130 

TCCAl yHIT ; 




SIIE: Mont« Bello Iilandi 

KSI3HT <F BURS-?; 100 fx 



TE3B CT FJSg; A!" SlArSMgr 
lover burst over toil " 



07Z&.ZZ0:: KSATC - Round 2 



----- : 




SI ^= Monte Bello Isianas 
jglSHT OF BURST: 100 ft 



THE 0? BURST AJO KACEW^r 
lover turst over sou 



OPERATION BUFFALO - Round 1 



DATE; 27 St 
0730 




OUT 

iept 1950* 



SITE: Jtralinga Proving Crt-r.i, 
~ South Australia 
30° S i51 e E 



TOTAL YIELT ; 

fl§5l6K VttLD , 



CLOUD TOP HEIGHT: 
CLOUD P.OTTOM HEIGHT: 




HEI3HT OF FJRS: : 100 ft 



TYPE CF BURST AKD FLACEMEKI : 
Tower burst over Australis... 



REMARKS : 



The off-site dose-rate readings vere taken between D+l day and D*5 
days by ground-survey teams with gamua- survey instruments, types 13S0A 
and 1391A. Readings -.'ere taker, at one-tenth r.ile intervals. Aotus.1 deis-, 
rseasuremer.ts were used to extrapolate the doss-rate readings to hours 
The f 1 ** decay appioxiraation was used to extr&p;late the K+i—hcur i.i*- 
r&te readings to H+l hour. Type 1390A survey meter is a battery-operated 
ionization chamber instrument designed to r.«asure garj.-a dose rates* r.or= 
accurately than standard radiac survey instruments. The field of view is 
a solid angle of nearly *»h and response is uniform, to within £ percent, 
over an energy range fro.-. 65 keV to 2 MeV. The type 1; =1A survey meter 
is a beta-plus-gamma survey instrument. It is siciier to the 139CA in- 
strument and vas used as the standard! beta measuring instrument. 

The crater region dose-rate readings were taken at D+iC day?. Tr.e 
♦-i.8 Q eca y approximation was used to extrapolate the readings to E*l 
hour. Dust storms and heavy rain occurred during the week after the 

burs-: ar.i the pattern is not considers! to ce reliable. 
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Oiitonc* From CZ, Yerdi 



Figure 6. Operation BUFFALO - Round 1. 

Crater region do»e-rate contours in r/tar at H+l hour. 
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Figure 7. Operation BUFFALO - Round 1. 

Off -site dose -rate contours in r/hr at H+l hour. 



TAiLE h Vila) LAIA FOr. _ OJERATICN BUFFALO - ROUSD 1 



Altitude 

/ KM* \ 

(MSL) 


Direction 


Speed 


fttt 


degrees 


mph 


Surface 


190 


Ik 


5,000 


200 


15 


10,000 


230 


15 


15,000 


250 


20 


20,00C' 


255 


2k 


25,000 


255 


29 


30,000 


255 


36 


35.000 


255 


ko 


%:.ooo 


260 


41 




Figure 8. Hodograph for Operation BUFFALO - Round 1. 
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OPERATIC:: BUFFALO - Round 2 




SOT; Marmlinge Proving Ground 
South Australia 
30°S 131°E 



tota1 yielp: 
fissioic yieTd 



CLOUD TOF GI3KT: . 

Utter portion: I 
CLC'JD BOTTOM HEISB 




HEIGHT OF BURST; Surface 



TYTE OF B'JRST ACT PLACElffiKT: 
Surface bur it on Australia:, 
soil 



Love r portion: 



The dose-nte readings were taken between D+l day and L^ days by 
ground -survey teams with gamma-survey instruments, types 1390A and 1391A, 
at one-ter.th cile intervals. The type 1390A survey meter is a batter}' 
operited ionization chamber instrument. The field of viev is i solid ang?e 
of nearly ?.nd response is uniform, to within 8 percent, over an energy 
ring* fror. cj JstV tc £ MeV. The type 1391 survey meter is a betfc--lus-ga=r.* 
survey instrument. It is similar to the 1390A instrument and was used as 
the standard beta measuring instrument. Laboratory decay measurements 
were used ts extrapolate the dose-rate readings to K+2b hours; the t** a * 
decay approximation was used to extrapolate the H+24-hour dose-rate readings 
♦e »i hour. The northeasterly part of the pattern was obtained by sub- 
tracting the contribution of the contamination from Round 1. 




DittwiM Fnm CZ, tor* 

Figure 9. Operation BUFFALO - Round 2. 

On-site dose -rate contours in r/hr »t H+l hour. 
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Figure 1C. Operation BUFFALO - Round 2. 

Off- site dose -rate contours in r/hr at H+l hour. 
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Figure 11. Hodograph for Operation BUFFALO - Round Z. 
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OPERATION BUFFALO - Round 3 



GMT 

DATE: 11 Oct 1956 
71557 0600 



tctai yielt 
fissiok yle 




SITE; Maralinga Proving Ground, 
South Australia 
30° S 131°E 

HEIGHT OF BURST: 500 ft 

TYPE OF BURST AND PLACE>Si:i: 
Air burst 



detailed survey wes made Dr. the shot. Measurements vere rale it 
ground zero at h>l hour, and the maximum dose rate recorded was 17 r/hr. 



PATE: 21 Oct 195c 
1*35 



Ti:ut ! 



TOTAL YIELD : 
FISSICi: YIELD: 



CIXT TC? HEIGHT: 
CLOUD B0TT0I-: HEIGHT: 
(estimates from air' 
fired in darkness) 

REI-JAEES : 




SITE: Maralinga Proving Ground, 
Sovth Australia 
30 c 3 131°E 

HEIGHT OF BURST: 100 ft 

TYPE OF BURST AND PLACEMEN: 
Tower burst over Austr&iUr. 
soil 



The survey on this shot was performed as a military operatisr.. Ar. 
operational headquarters was set up and as the dose-rate readings were 
observed they were radioed to the military commander, converted to the 
H+l hour reading, and plotted on a map. The instruments used vere Victoreen 
Ko. 592 gamma survey meters. Th» f 1 ** decay approximation was used to 
convert the dose rates to H+l hour. 

The crater region survey was made on D+10 days by a military unit. 
The t 4 '* decay approximation was used to convert the dose rates to H+l 

hour. 
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Figure 12. Operation BUFFALO - Round k. 

Crater region doie-rate contouri in r/tar at H+l hour. 




Drtforct Fran CZ, Stottrtt Mi In 



Figure 13. Operation BUFFALO - Round k. 

Off-site dote -rate contours in r/hr at H+l hour. 



TAELE 6 KIND DATA FOR OPERATION BUFFALO - BOUND k 



Altitude 



eet 



Surface 

5,000 
10,000 
i;,000 
20,000 

5 , 000 
30,000 



Pirection 
degrees 



Speed 



ntph 




SCALE 



o Jo Jo to 

Miles 

Kite rote 5000ft/hr 



Figure ll*. Hodograph for Ope rati or. BUFFALO - Round k. 



OPERATION GRAPPLE 1957 - Round 1 



GMT 

DATE; 1= I'Ay 1957 
T?T7 1938 



TOTAL YIELD: 




SITE; Christoat Island Area 

HEIGHT OF BURST; 

TYPE OF BURST AHD PLACEMENT; 
Air burst 



OPERATIC" GRA??LE 1957 - Round 2 



IAS : 31 I-i" i?5 7 
TIM ; 



TOTAL YIELD : 




SITS; Christaas Island Area 
HEIGHT CF BURST: ■■I^B 



TYPE OF BURST AKD PLACEMEir: ■ 
Air burst 



GPIRATICK G?Ar?LE 1957 - Round 3 



LAH; 15 June 19?7 
TlTT? 19*0 



TOTAL YZT— ; 




SITE: Christmas Island Area 

HEIGHT OF BURST; 

TYPE OF BURST AND PLACEMENT; 
Air burst 



OPERATIC: GRAPPLE 1957 - Round k 
PATE; b 1 far 



TOTAL YIELD; 
FISSiOK YlRLD; 




BITE; Christaas Island Area 

HEIGHT OP BURST:! 



TYPE OP BURST AHD PLACEMENT: 
Air burst 
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(JURATION ANTLER - Round 1 



DATE: ik Stpt 1$3? 
TIRfT 0505 



total yield: 
fission yield 



CLC.? TOP HEIGHT: 

CIKS WTO! HEMht: 




SICE: Maralinga Proving Ground 
~~ * South Auatralia 

HEIGHT CF BURST: IX ft 

TYPE OT BURST AND PLACEMENT: 
Tovtr burst ovtr Australian 
toil 



OPERATIC*; ANTLER - Round 2 
GMT 

DATE: 25 Stpt 1957 
TTmTT 0030 



TOTAL YIELD: 



CLOUD TOF HEIGHT: 
ClffJ? BWTok HEIGHT: 




OPERATION ANTLER 
GMT 



Round 3 



LATE: 9 Oct 1957 
TIMET 06U5 



TOTAL YIELD: 
TZSSZT. YIELD: 



cicuz to? ke:g:-:t: 



SITE: Maralinga Proving Ground 
South Australia 

HEIGHT OF BURST: 100 ft 

TYPE OF BURST AND PLAwEMETT : 
Tovtr burst over Australian 
toil 




SITE: Maralinga Proving Ground 
South Auttralia 

HEIGHT OF BURST: 1,000 ft 

TYPE OF BURST AMD PLACEMENT : 
Air bunt from balloon over 
Australian soil 



TABLE 7 WIND DATA FOR OPERATION ANTLER - ROUND 1 



Altitud* 

(■MSI) 
it 



fitt 



Surfaet 

8,500 
5,000 
7,500 
10,000 
12,500 
15,000 
17,500 
20,000 



Direction 



209 
216 
21k 
211 
216 
22h 
220 

232 



2U 
26 
26 
30 
33 
37 
39 
42 



Milts 

Mwnto'tOOOftAr 



tt.t 




4 



Figurt 17. Hodograph for Opcrmtlon AKXX2R - Bound 1. 
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:A31I i \~IZ TATA FO:- CI23ATIGK AETIfiR - ROWS 2 



Altitude 

fx* \ 


Tlrtction 


Speed 


fee*. 


degrees 


nsph 


Surfi st 




mm m 


5,00; 


73 


1 


?,?:o 


20^ 


6 




*i3 


9 




~sl 


15 




2-; 


16 




250 


22 


1 DO* 


255 


» » 


2- 

•> . • \ • . 


252 


31 




TABLE 9 WIND DATA FOR OJfRATION ANTLER - ROUND 3 



Altitudt 

fMBL) 



4 



art 



Surface 

2,500 
5,000 
7,500 
10,003 
12,500 
15,000 
1-.500 
20,000 
22,500 
25,000 
30,000 
39,000 



Dirt ct ion 
dtgrata " 



8patd 



241 
21*7 
270 
280 
285 
262 
284 
2S5 
282 
277 
2ti0 
275 



SCALE 
KIM rata SOOOft/hr 



iBgth 



13 
10 
22 
26 
31 
36 
39 
42 

51 
63 
56 
66 




Figure 22. Hodograph for Operation ANTLER - Round 3. 
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OPERATIOK GRAPPLE 195S - Round 1 
GMT 

DATE: 2C Apr 1950 
TITS7 1905 



TOTAL YIELD: 

KSsiifc y"IEld: 




SITE; Christmas Island Area 

HEIGHT OF BURST: B ^ 

TYPE OF BURST AMD PLACEMENT : 
Air Drop 



OPERATION GRAPPLE 195S - Round 2 
GMT 

DATE: 22 Aug i?5: 

1600 



TOTAL YIELD: 
flSsloi: ViStD: 




SITE: Christnas Island Area 

HEIGHT CF BURST: | | 

TYPE OF BURST AMD PLACEMENT: 
Air burst from balloon 



OPERATION GRAPPLE 195& - Round 3 
GKT 

DATE: ^ Sept 195© 

tTEeT 172; 



TOTAL YIELD: 
FISSICi; YIELD: 




SITE: Christinas Island Area 

HEIGHT OF BURST: 

TYPE OF BURST AMD PLACEMENT: 
Air drop 
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GFERAIIOK GRAPPLE 1958 - Round k 



GMT 

DATE; U Sept l9$o 

tTHET 17U8 



TOTAL YIELD: 

rissic:: yield 




SITE; Christmas Island Area 

HEIGHT OF BURST; 

TYPE OF BURST AMD PLACEMENT; 
Air drop 



Cr-RA" 



SRAPPLE 195= - Round 5 



IA-E; 23 Sect 195c 
1600 




SITE; Christmas Island Area 

HEIGHT OF BURST; 

TYPE CF BURST AKD PLACEMEN!: 
Air burst from balloon 



5. P.tru: Li;- ;f France Detonations 



??r?Ar:::: gzpscise bitje 

lor&l Tine 
rATE: H Fee i9bC 

tTTT o"oo 




SITE: Reggane, Central Algeria 

HEIGHT OF BURST: 350 ft 
FLACEMEKT: Tower 



cie=a::o:: gefsoise blakcke 



~*t. Ti! 




SITE? Rergii-.i. Cer.tral Al^ri- 
PLACEMENT : Surface 



cpipati::: :-r~i:isi f.cvse 

Io:al Tir.r 
rATE; 57 tec 

:::ai yiei: sKSS^fSS 



SITE: Rsggane, Central Algeria 
HEI3HT OF BURST t 350 ft 
PLACEMENT: Tower 



CEE-iATTO;: 3LP30ISE YERTE 
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Figure 2b. Operation GERBOISE BLANCHE. 

On-»ite dose-rate contour* in r/hr at H+l hour. 




Figure 25. Cperatior. GEP30ISE BLANCHE. 

Cff-site dose-rate contours in r/tr at K-l 
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F: > 26. Operation GEP30ISE BCUCE. 

On-Jitt do*«-r*t« contours in r/hr tt h>J hour. 
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Information Tabulated for Union of Sovi.t Sociali.t Jfcpublic* Detonations 




P 



« 



g 

8 

•J 

o 



F- 1 c 



i; U - V. M — ; »4 >m 



c « « 2 c «s « (- d 

- r r s .■? &. l, u h 

i- <<- — -J.J.J.J 

M « K H V. 

IH . . i-i f-i 3 3 3 a 

w»<<<< 

* h r i * x 

— i « w — • — i ^ _> j <j 

i j i i c 5 c 6 



rs a 

< < 

cd t 

W W 

M M 

« 10 

i g 

w n 



< -i 
« 

ti v) 

|H 3 

Ifl < 

•C 

i 5 

w 



H < 

«■ 

*> £ 

K eS 

* M 

•P W 

5 g 



»» S3 

< < 



1 1 £ 
< < < 

sis 

a «a « 



M M M H « 



si 

« to 



www 

I g I 

p p «J 

'.: i: u 



u 



O O 



t *- b 
Coo 



3 

; _ _ _' -J 

---■-<-<-, i, <-. 



5 5 S 8 8 

LTN L"\ l/N LT\ lA 



— -• .- »; - "T* P *2 '"■ •■* 0 C — ' — < — i — .h >h 

C - < ~ E_ Cad f ^ ■ a- - . _ 



-- £1 ,7 2 > ^ — — (j ^ — .-, ^4 .H <H 




2 = 



5 c i S 2 

T T - 3 2 



V «w >V 



•r >c -c 
£ c c 

3 3 3 



t«- f- 
t--\ IT »*■ 



.- ;- c z o o 

y ot — — _ — — _ „ „ 

.h E E - — ,c; ,s c c c s. S 

i- — — i: c. ^- <m v.. r< et (B4-> 

= J=P*5 = 3 = 3-:c£c 



lll'Sl'S'S? 
IJIJJIJI 



D^CCCOCOX CC 

IT. ^> ^ L"\ ITS 

cn 



t c c; o o c 

►< -.-Hi— I i-i H H H 

w ■ i c &, a c a 

— — U b C. C i. c 

^ ^ 2 2 12 £ E £ 



c c - c j j iy.; cv c c :r i 
5? si ' S d 2 -3 : ^ ^ 2 ^ 

WWWHHOCOHH HrlOOOHrli 



CM J" ' 



— . --i— . i— (i— i--l--4-H--iF-i n H H 



■u -p ->5 >, c a -t-' *j i* > 



5 a 

OOOt'sMOOoi 
C\) J-VOvt? CTNC^-J- H -H if\ H Ov-ir 

" (V H rt (\J H (\| H COH H 



l^lo-^OOOOOOCOOO 

lA IT* ITv IT\ L"\ LT\ ITS L"\ 

r-t-Hr-11-tr-l-HiHH 

o. *> > u hp a a. a. 
& o a < < ^ ^ ^ 
ir\ tJ\co qo cvi oj rn 



* r-l CV rv-i--r ^VT- t^CO 0\O rH f>J m 



^-a; it, so ^ec C\ o *h 

HHHi-tfH^HCVJCU 

55 



13 
S3 



t 
ft 

e 



ft 



u 
r-1 

5 

8 



CM 



I 

I 



0 I 

St 



4J 

o • 
M S 



# <; « ee 

-fH »H -H 
k. b h U 

^ 

< < < < 



c r a 

u h h u 

■£ .£ 

U U 6 O 



ft i Si fe 
Bess 



s 



*" £ u H 

c - o I 

u" S .*\ C 

fit! flfn 




t O a; t 
3 C & -P 

« c; S h 
"i " 0 c 

sne> 
o at o v 

« W (9 W 

•H iH 

c c c c 

tit* 

o & S 5 



8 m 8 



A u o u 

-( f- U"\ 



H (M on -3- 



56 



S. location V&zs gf Test Sites 




A. Referer.se gui&ers for Specific lyyes of gtta. 



1. UNITED KINGDOM DETONATIONS 
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. List of Referer.ces. 
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